Introduction

S
INCE the end of World War II, attempts have been made to assess the significance of the high postwar fertility rates in terms of the pattern of family growth and the ultimate size of completed families. These efforts have been handicapped, however, by the absence of adequate information on the interval between marriage and childbearing, and be tween successive births.
In recent years, a number of demographers have addressed themselves to the problem of obtaining statistics on this aspect of fertility experience, carrying out studies for selected areas and population groups. Two current studies-" The Growth of American Families," and " The Study of American Family Life," promise to add considerably to our knowledge in this area.
The present paper concerns a project now nearing comple tion, which was undertaken cooperatively by the National Office of Vital Statistics and the Bureau of the Census, to de velop by-product statistics on child spacing from cross-sectional census data.3 This approach is experimental. However, if found effective, it provides a means of obtaining nationwide information on the subject for white and nonwhite women of childbearing age by social and economic status, on a current and continuous basis.
The following paragraphs describe the derivation of child spacing data from the 1950 Census of Population and Housing. * A paper read at the meeting of the Population Association of America on M ay 4, 1957. The opinions expressed here are those of the authors and do not necessarily reflect the official views of the agencies with which the authors are connected.
1 National Office of Vital Statistics. 2 United States Bureau of the Census. 3 The full report, to be published by the National Office of Vital Statistics, will contain a detailed explanation and extensive tables.
Essentially the same method was applied also to information obtained from the April 1954 Current Population Survey. Al though independently derived, the spacing data from the two enumerations can be used to form a comparable time series for the war and postwar years.
M ethodology
In the course of the 1950 Census, information was obtained on the ages and present marital status of all persons in the household. Sample or supplementary questions provided in formation on the total number of children ever bom alive to the mother, whether she was married more than once, and the number of years in her present marital status.4 From the total population from which such information was obtained a selec tion was made of women who were aged 15 to 44 years, married once, living with husband, and all of whose children were living and present in the household. This is the group for which child spacing data were developed.
The basic procedure involved the conversion of the crosssectional enumerated information for this group to longitudinal data. In other words, the interrelated age information for the children and the mother was transformed to a year-of-birth and year-of-marriage basis, and recorded on a family card showing chronologically the wife's fertility status and experi ence in each year since marriage. Child-spacing information was then derived by differencing the years in which the suc cessive events occurred.
For example, in the case of a woman who was married in 1946 and gave birth to her first child in 1948, this birth was counted as occurring after an interval of two years. If she sub sequently gave birth to a second child in 1949, the latter event was tabulated as occurring after an interval of one year since the previous birth, or three years since marriage.5 77 The restriction of the universe to women married once, was dictated by methodological considerations. According to the foregoing procedure, information on the spacing of the first child could only be obtained if the age of the mother when first married was also available. However, this age could be de rived only for women who had married once. For women mar ried more than once, the 1950 Census schedule asked for the number of years since last marriage.
Likewise, it was necessary to limit the universe to women whose children were all bom alive and living in the household at the time of enumeration. The absence of information for any child leaves a gap in the mother's enumerated fertility his tory, and precludes identification of the birth order of each child. Such identification is necessary for the derivation of child-spacing data.
The foregoing considerations also applied in connection with the mechanics of obtaining spacing data from the April 1954 Current Population Survey (C P S ). However, in the case of the latter enumeration, the supplementary questions were de signed with this study in mind, and information was collected on age at first marriage, rather than age at last marriage. This made it possible to determine the spacing of first births for women married more than once. But, to maintain comparabil ity with the data derived from the 1950 census, the main series of tabulations from the CPS were limited to women mar ried once.
The family fertility information from the 1950 Census and the April 1954 CPS was tabulated to provide two basic series of data: 
Each of these tabulations can be used independently to obtain
Child Spacing M ea su red b y the A g e o f Children various measures of fertility experience. In addition, they can be combined to form age, parity, interval specific annual birth rates. For this purpose, the first tabulation provides the de nominator and the second the numerator. In principle, data were obtained from the CPS showing the fertility-risk status and experience in each of the four years of observation ending in mid- April 1951 April , 1952 April , 1953 April , and 1954 . Since there were only about 7,000 cases in the sample, and in view of the extensively detailed cross-classifications involved, the decision was made to consolidate the data for these years.
In the tabulation of child-spacing data from the 1950 Cen sus, the principle of consolidating several years of experience is also being followed. Present plans call for the tabulation of data for these groups of years: A total of 164,000 family cards were obtained from the decen nial census. However, a lesser number is available for use in these earlier periods. This stems from the fact that the cohort selected for study was limited to women 15 to 44 years of age at the time of enumeration. The age composition of this group becomes successively younger as the cohort is tabulated with reference to earlier points in time, and an increasing number are excluded because they then drop below 15 years of age. As of 1941, for example, the cohort was 6 to 35 years of age.
Some Findings
The tabulation of child-spacing statistics from the 1950 Census is still in process. However, data are now available from the 1954 CPS, and some preliminary findings are pre sented here, for the purpose of illustrating the kinds of meas ures obtained.
One such measure is the age, parity, interval specific birth rate. The age, parity birth rate-omitting the specification of interval-defines the female population at risk of pregnancy in terms of the age of the woman and the order of birth to which she is subject. An age-parity-interval specific rate goes further in delineating the risk group, specifying the length of time elapsing since the previous birth or marriage. This be comes important when comparing fertility over a period of years and in assessing the extent to which postponement or catching-up of births affects changes in the overall rate. The data for 1950-1954 show a rate of 197 first births annu ally per 1,000 zero-parity women (Table 1) . However, among women of zero parity in the one-year interval group; i.e., those who had married in the preceding year, the rate was 285 per 1,000, and in the two-year interval group, 451 per 1,000. As would be expected, the first birth rate declined with increasing intervals, dropping to 27 per 1,000 among those married 10 years or more.
In addition to providing rates for zero parity women, the data throw light on the rate at which women of first and higher parity give birth after specified intervals have elapsed since their previous childbirth. For instance, among two-parity women who had given birth in the preceding year, the third birth rate during the year of observation was 127 per 1,000. Of those who had given birth two years before, the cor responding rate was 188 per 1,000. Obviously, as the interval increases the population base becomes more selective in terms of fertility potential, since it includes a growing proportion of women who cannot, or do not choose to have another child. On the other hand, such factors as birth control, and the nor mal length of time it takes to conceive, as well as unusual cir cumstances like the wartime absence of men in the armed forces play an important part in determining the pattern of these rates.
The data derived from this study can also be used to obtain percentage distributions of births of specified order, according to the time elapsed since the previous birth, or since marriage. One dash (-) Both population base and numerator were zero in frequency table.
They show that among women giving birth for the first time, 27 per cent did so in the year following marriage, and 33 per cent in the second year. The proportion dropped off sharply there after, with only 12 per cent giving birth to a first child in the third year, and 7 per cent in the fourth ( Table 2 ). As will be explained later, a distribution of births by discrete intervals of elapsed time cannot be obtained directly from the data. However, a method is available for estimating this dis tribution in terms of 12-month intervals, and of deriving therefrom measures of the estimated average spacing.
With respect to births classified by type of work of father, the data show a median interval between marriage and first birth of about 2.3 years for the white-collar group, 2.0 years for the manual or service workers, and 2.0 years for the farmers and farm laborers. A similar association is observed between income and the spacing of first births, the median interval in creasing from 1.6 years at the #2,000 level, to 2.3 years among those earning #5,000 or more. However, this appears to be largely a function of the differential age composition of the respective income groups. When the data are standardized for age, little relationship between income and spacing interval is evident. N ature and Limitations! of the Data
Representativeness. Restricted as it is to women with hus band and all children ever born present in the household, this population tends to be selective in terms of age and parity. Obviously, it will include a larger proportion of younger women with smaller and younger families than is found in the total married female population of reproductive age (Table 3 ). The child-spacing patterns, no doubt, are also different for the selected group.
The Time Unit Used to Measure Intervals. The interval classifications are shown as " one year," " two years," etc. As previously indicated, these numbers represent the difference Table 3 . Per cent of women who had all their children ever born living with them in April 1954, for women 15 to 44 years old, married once and husband present, none to four children ever born, by age of women, for the United States. (Data partly estimated.) obtained by subtracting the " calendar" years in which the suc cessive events occur. The precise duration of time in terms of months or days elapsing between these events is not known, since information is lacking as to when, within the respective years, these births occurred. In the case of intervals between successive births, the one-year interval actually represents a range of from about 9 months to 23.9 months, the two-year interval 12.0 to 35.9 months, the three-year interval 24.0 to 47.9 months, and so on. The result is a series of overlapping intervals, each of which, except the first, covers a spread of 24 months. Approximate transformations of these data to a frequency distribution involving discrete class intervals of elapsed time have been made by assuming that the one-year interval repre sents a period of 6.0 to 17.9 months, the two-year interval 18.0 to 29.9 months, and so on. The theoretical basis and the degree of reliability of this transformation will be discussed more fully in a forthcoming report on child spacing.
T h e M ilba n k M em oria l F u n d Quarterly
In processing data from the April 1954 CPS, it was necessary to subtract the age of the woman at marriage from her age at the survey date to determine the number of years she had been married. The " calendar" year of marriage could then be deter mined by counting backwards from the survey date the num ber of years the woman had been married. (N o similar sub traction was necessary in processing 1950 Census data which obtained direct information on number of years the woman had been married). Because of the extra subtraction, the intervals between marriage of the woman and the birth of a child have the following interpretation: the two-year interval shown in the tables actually represents a range of about 9 months to 36 months, the three-year interval 12 to 48, the four-year inter val 24 to 60, and so on. The result is a series of overlapping intervals, each of which, except for the first two, covers a spread of 36 months. (Tables 1, 2, and 4.) A transformation of these data to a frequency distribution involving discrete class intervals of elapsed time may be made Child Spacing M ea su red b y the A g e of Children by assuming that the one-year interval represents a period of 9.0 to 11.9 months, the two-year interval 12.0 to 23.9 months, the three-year interval 24.0 to 35.9 months, and so on. A more precise transformation could be achieved by a mathematical interpolation and re-combination of the data, but the method is beyond the scope of the present paper.
Socio-Economic Variables. Tables from the 1950 Census on fertility by occupation of husband were prepared for each of the years beginning with April, 1941. However, the occupation by which each family was classified in these earlier years was not the husband's contemporaneous occupation, but the one he held at the time of the 1950 enumeration. The same is true also for other characteristics such as income, place of residence, and whether husband was present in household; neither of these could be reconstructed historically on the basis of cross-sec tional information enumerated in 1950.
T h e M ilba n k M em oria l F u n d Quarterly Sampling Error. The problem of sampling error is an impor tant one in these studies. The consolidation of several years of data, of course, reduces the amount of sampling variability as sociated with individual cell frequencies, but any inferences regarding the significance of small differences should be made with caution.
Notwithstanding the foregoing qualifications, the method of deriving child-spacing data from enumerated age information as outlined herein is believed to have worthy potentialities and, in the opinion of the authors, merits further study and develop ment.
